UNITED STATES DEPARTMENT OF AGRICULTURE 
FLOOD CONTROL COORDINATING COMMITTEE ry, 
Washington : . 


nee r 


October 9, 1939. 
MEMORANDUM NO. 54 


MEMORANDUM FOR FIELD FLOOD CONTROL COORDINATING COMMITTEES: 
Through BeAeke, Fede, and SeCeSe 


Subject: Transmittal of Pajaro Survey Work Outline and 
Review Statement. 


Recognizing the importance of adequately prepared Survey Work 
Outlines, the Committee is herewith distributing for your careful 
study copies of the Pajaro Survey Work Outline and review statement. 
This material is being sent you at this time in view of its value in 
improving the character of the Work Outlines now in process of prepara- 
tion in the field. 


The Pajaro Outline is considered a good one for its region because 
it deals specifically with the problems and conditions of the particular 
watershed involved. 


Your particular attention is called to the last paragraph of 
the Committee's review statement which expresses the policy that Work 
Outlines are an essential part of the surveye 


FLOOD CONTROL COORDINATING COMMITTEE ~ 


ae 


: 


oe” ee eee 


By i 
Arthur C. Ringlané, Chairman. 
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UNITED STATES DEPARTMENT OF AGRICULTURE 
FLOOD CONTROL COORDINATING COMMITTEE 
Washington 


October 9, 1939. 
(Attachthent to Memorandum No. 54, October 9, 1939) 


MEMORANDUM FOR FIELD FLOOD CONTROL COORDINATING COMMITTEES 18 = 20: 


ey. (Through BeAskes FeSe, and Selene , 


Subject: Review of Pajaro Survey Work Outline. 


The Flood Control Coordinating Committee has received the Pajaro 
Survey Work Outline. Its review of this outline indicates that a satis- 
factory basis has been developed for the initiation and conduct of the 
Pajaro survey and the Field Committee and the group responsibile for pre- 
paring this outline are to be commended for their efforts. The Flood 
Control Coordinating Committee is, therefore, recommending to the Secre- 
tary that the survey be authorized end is requesting the allocation of a 
partial allotment to permit immediate initiation of certain phases of 
the survey. | 


There are, however, some items which require explanation and 
several questions which need early answering, pending final approval of 
the cost estimate. These are as follows: 


1. Flood and Silt Damago: (Page 4) 


Some indication should be given in the outline of the types of 
data available, ‘shortcomings in these data, how it is proposed to supple- 
ment them, and the time and personnel required. This point should also 
be stressed in future work outlines. . - . 


2e Précipitation: (Page 4) 


The outline (Appendix A) lists seven gages in operation in or 
near the watershed whereas the nation-wide Weather Burcau inventory map 
lists nine. The outline indicates no recording gages whereas the “cather 
Bureau map indicates four in operation in or near.the drainago basin. Of 
these one is within the area itsolf. 


Two recording rain gages are requested. It is felt, howover,, that 
for complete coverage there should be five such gagos altogether. In 
_.addition to the two proposed one recording gage might be placed near 
Hernandez and another near San Martin. Perhaps it is anticipated that 
two gages will be installed by the Army and two by the Department, but 
* Peo; this is not indicated. If such an arrangement cannot be worked 
out the survey should furnish its own gagese | 


-2- 


As the report indicates, gages should be installed immediately 
before start of the rainy season. Are any of the gages now on hand, 
including those previously sent you, available for this purpose? If 
not, please let us know at»your errliest conveniences ae 


3e Stream Flow ‘and Silt. Sampling Stations: (Page 5) 


The proposed installations are satisfactory as regards the larger 
sub-drainagese Qucstion is raised as to whether the Soil Gonservation 
Service and other agencies involved havo sufficient data on complete 
watersheds to permit the desired evaluation of conservation practicose 
Since plot data are: qualitative in the sense that they cannot be. applied 
directly to large complex watersheds, it may be necessary to establish . 
two or three small installations on medium-sized watersheds (about 100 = 
200: acres) as a means of tying in existing records and proposed plot... 
studies to actual run-off. Our understanding is that the Corralites SCS _ 
project has facilities for measuring run-off from small areas (around, 10 - 
to.15 acres cach). Several additional installations covering areas of - 
100 to 200 acres might be valuable in relating the measurements from the 
small watersheds to the larger units. These should be recording gages 
and installed and aperated by the survey. 


As regards cooperation with the Corps of Engineers on the contri-g.. 
bution of cach agency to the installation and operation of: the, six major: - 
gaging stations, you should work out the necessary arrangements locallye 
Those gages which it is mutually agreed should be installed and operated, : 
by Agriculture may be purchased without further clearancés = ~ 


As regards cooperation with tho U. S. Geological Survey on silt _. 
sampling, it is still too carly to discuss permanent. arrangementse Mean=- 
time the survey should count on installing and operating its own.silt-. 
sampling stations. This memorandum constitutes approval for the purchase 
of the needed silt-sampling cquipment without further clearance’ :.. ~ 


The provisions for silt sampling appear: satisfactory. .It is noted, 
however, that you propose to obtain.one year's records, yet. you indicate 
elsewhere that the basic investigation. phase of. the survey is to continue: 
for only four months. Is it intended, therefore,.to utilize only four... 
months siltesempling records? is cag 


4, Infiltration Studios: (Page 6) 


Although one infiltration crew is mentioned, we note in Table 1 
that: you are providing for five technicians for this work. The assumption 
from this is that you will in reality, have two crews: of two men cach » 

(1 Pel and 1 SP#5) with a unit loader for the whole’ groupe In any case, | 
we question whether one infiltration crew will be adequate to obtain the . 
necessary information in four months. Referring again to Table 1 we note 
that only Forest Service men are to be utilized for this purpose. Might 
it not be desirable to provide for Soil Conservation Service representa= 
tion, particularly in view of the importance of agricultural land use in 


a oom: 


the area and ee tho need for broader participation in this important phase 
mt eeho Survey? If this will require a shift of funds betweon the two 
Burcaus, your budgct estimates should .bo revised accordingly, | 


Se Economic Studios on Comparablo Areas: (Page 7) 


The outline should cite specifically some of tho cconomic studios 
you refer to as having been made particularly as they bear on the probloms 
of this watershed. It is assumod that the enterprise efficiency studics 
and economic crop reviews aro pertinent to the type of agriculture in this 
watershede : 


6. Considerations in Proparetion of Komedial Measures: 

In connection with the preparation of remedial measures, such items 
as tho status of relief, rural living standards, opportunities: for tho- 
stabilization of income, and increased employment should bo given serious 
consideration. This is apart from the question of availability of labor . 
in the event operations wero undortaken, | 


Attention should slso be given to the local attitude towards coop= 
6ration in an operations progrem, both of individual land owners and 
operators, and groups and asgociations,. 


Te Evaluation Procedure: 


Consideration should bo given to the physical and cconomie inter=_ 
pretation of the physical data collected during basic investigations with 
particular reference to their subsequont use, during tho final phase of | 
the survey, in devcloping the cost-benefit ratioe This should be provided 
for in the work. outline by a statement somewhat as follows: "Cost and 
benefit data on proposed remedial measures, or groups of associatcd measures 
will be assembled, or determined, in such a manner as to be most readily 
usable in the evaluation of the cconomic and social results of the program, 
The evaluation will cover the flood control benofits and other benefits, 
such as increased crop yields, that will result from the program,” (Seo 
Momorandum Noe 44 in tho. above connection). hs 


8. Equipment Costs: (Table 1) 


The equipment purchase item necds explanation. Docs it include 
the two half-ton pickups and the ono three-quarter-ton truck listed on 
page 10? We note also that one infiltrometer unit is included, (if five 
mon are to be used for this work why is only one infiltrometer unit set 
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up? )e Does it also include the establishmont of stream gage stations? 


S. Porsonnel Assignments: (Table 1 and Chart) 


“Analysis of the man months distribution and of the distribution 


of salarics, travel and other items by. Bureaus for coach of the two main 


phases of the survcy, indicates well balanced disposition of mon and 
xach typo of 


moneye The number and titlo of personnel to be assigned to. oa 
work listed should also bo showne, This might bo done by indicating under 


oo Sie 


each heading the appropriate job number as given in the tables We note 
further that no provision is shown for regional: supervision under Basic 


Investigations. This should:-be clarified. 


The table should also be checked again for possible duplication 
of personnel listed. Shem! aoa f Pole SEN eM : 


General Comments 


Following are additional comments or suggestions which it is 
hoped will be of value particularly in the preparation of subsequent 
work outlines: 


Survey Objeptives: (Page 1) 


The term "Objectives" has been misunderstood. What are really 
listed under this heading are’the types of information which the survey 
aims to gather in achieving certain specific objectives of the surveys: 
To illustrate, the outline itself indicates (top page 2) that the lower 
Pajaro channel is able to pass maximum flows provided the San Benito 
River is not at flood stage. Obviously a major objective of the survey © 
would be to develop such measures as will prevent or minimize the danger 
of the San Benito flood flow synchronizing with the flows from the other 
tributaries of the main river. As a further clarification of this ob- 
jective some indication might be given of whether agricultural measures 
alone are.to be wlilized to desynchronize flood flows or whether partial 
dependence is to be placed on other measures. such as might be included ~ 
in an Army Engineering programe } 


It is assumed that item 4 refers to the remedial program which 
will be financed wholly or in part from flood control funds. 


Item 5 might have been better stated as follows: 


"If data obtained’ in items (1) to (3) indicate there is no sig- 
nificant flood problem, or if one:exists but no flood control measures 
by the Department of Agriculture are considered feasible, the survey 
report will summarize the land and water use problems of the watershed 
and indicate desirable lines of action by appropriate agencies of the 
Department out of non-flood control fundse" 


Aerial Surveys: (Pago 2) 


With reference to item 3, are contact prints needed for the entire 
watershed or only for certain samplo portions thereof? Index maps 
(scale 2" - 1 mile) for portions of the area already flown will be sent , 
you within 6 wecks and it is suggested that when they ‘are received, and 
on the basis of initial reconnaissance study, you reconsider, your request 
for contact prints for the entire watershed. aie 


Types and Sequence of Work: (Page 3) 


We assume that tho term "flood induced erosion" under 1 (b) refers 
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to such damage as bank cutting and scouring of flood plains by the action 
of flood waters. If not, please explain. . _ 


Storm Types: (Page 5) _ 

, As you know, the Weather Bureau has been allotted funds for air- 
mass analysis leading to the preparation of design storms for watersheds 
in which we are interested, The Weather Bureau has been asked to include 


the Pajaro watershed in their storm-analysis projoct and is row taking © 
steps to that effect. 


Sedimentation Studics: (Page 6) 
LL Steet ecient 
Satisfactorily covered. 
Run-off and Soil Loss Data: (Page 6) 
NS seer 


No comment except as covered under stream-flow stationse 


Effects of Existing Programs on Run-off and Erosion: (Page 7) 

We assume the Soil Conservation Service has cnough data to make 
the evaluation on the basis of tho records of the four small watersheds 
on which they are now making studies. It may be that a study of the 
comments on stream flow above may lead you to reconsider the adequacy of 
existing installations. 


Social and Economic Characteristics. »... ti (Pages 7-8) 
1 a a ee aE a 


-Regarding incidental benefits to the land, emphasis should be 
placed on the effects of the Flood Control program on family income and 
well being. We assume that emphasis will be laid on ownership trends 
rather than primarily on existing ownership. With reference to population 
it is suggested that State and County highway maps showing the location of 
houses be-used as a basis for estimating number and distribution of popu- 
lations 


The sub-heading Water Economy should also include a study of water 
rights ownership and the relation of the amounts and distribution of water 
appropriated to the supply of water. 


Survey Party Headquarters Location: (Page 9) 


We assume that full and adequate consideration has been given both 
to the availability of office Space cnd to housing and other facilities 
for party personnel and their familics’. 


Completion Dates and Costs: (Page 9) 
si ated Aletta ablated Baal 
Some question may be raised whether thore will not be greater 


variation in the period of time required to complete the various basic 
investigations than is indicated in Table 2, 


. - 6 = 


County Land Use Planning Committee: (Appendix C, page 1) 


With regard to the "intensive land use planning survey" soon to 
be undertaken, it will probably be necessary to check on the character 
of these surveys to avoid duplication and to assure correlation of effort. 
Names of counties involved might well have been included in the outline. 


Farm Credit Administration: (phase 3) 


The statement under this Peedi appears "40 conflict vith the 
statement under item 5, Farm Security Administration. Basis for 
differences in viewpoint between the two agencies might be looked intoe 


Table I: 


This table is well prepared and together with Table II gives a 
good picture of the timing of the work. We believe it would have been © 
more desirable, however, to show the same breakdown by Bureaus for basic 
investigations as is shown for report preparation. 

We note further that no provision is shown for regional” supervision 
under the column Basic Investigations, 


Because the Committee considers the Survey Work Outlines as an 
essential part of the surveys, it is important that your outline be 
revised as indicated above (pages 1 - 3) as the first order of business 
and resubmitted at the earliest possible date. 


FLOOD CONTROL COORDINATING COMMITTEE 


By . 
Arthur C. Ringland, Chairman. 


TENTATIVE SURVEY WORK OUTLINE 


DETAILED REPORT | 
FOR THE 


PAJARO RIVER 


/s/ Harry E. Reddick J Soil Conservation Service 
HARRY FE. REDDICK, Co-Chairman Field Coordinating Committees 18 & 20 


/s/ Es I. Kotok Forest Service 
BE. IL. KOTOK, Co-Chairman Field Coordinating Committees 18 & 20 


s/ Edwin E. Wilson _ Bureau or Agricultural Economics 


EDWIN E. WILSON, Member Field Coordinating Committees’18 & 20 


_ UNITED STATES DEPARTMENT OF AGRICULTURE 


September 8, 1939 


SURVEY WORK OUTLINE 


PAJARO RIVER WATERSHED 


Introduction 


The Pajaro River watershed covers 1290 square miles in San 
Benito, Santa Clara, Santa Cruz and Monterey Counties in the Central 
California Coastal Basin areae About 91 percent of this area is 
privately owned, the remaining 9 percent being publicly owned (1% 
National Forest and 8% Public Domain). As to land use, 24 percent 
is devoted to intensive azriculture, 64 percent is in grazing land, 
and 12 percent is brush, chaparral, redwood and pine timbere Approxi~ 
mately 325 square miles present serious erosion conditions, the 
location and extent of which are indicated on Mape le These areas 
contribute to flood and sedimentation damagos to an extent sufficient 
to justify survey by the Department of Agriculture. 


1 (al) Survey objectives 


le Determination of amount and location of past, recurrable, 
and potential damages by flood waters and water-borne 
sediments, and classification of specific types of damages 
based on related, economic ond physical aspectse 


ee Determination of flood and sediment source areas in the, 
order of thcir importance as contributors. to specific. 
types of flood and sediment damage. 


Se Determination of cconomic and physical aspects of wator 
utility, land use and other watershed problems related. 
to floods, watcr flow rctardation, and soil erosion pre= 
vention. 


4. If data rosulting from objectives 1 to 3- indicate -that-a 
romedial program is foasible, the survey will procccd 
with the formulation and evaluation of oa technically fease 
ible romoedial programe 


Se If data resulting from objoctives 1 to 3 indicate thoro 
is no justification for a romedial program financed from 
flood control funds, a nogative report will bo proparode 
The report will summarize ond analyze the probloms and 
indicate desirable linos of action by othor agoncicse 


(a) Flood and Silt Source Areas 


Four principal flood source areas are delineated on Map 1, 
which indicates related critical silt producing and flood damage 
Sites, and the overall problems and causes involved. The rclative 
importance and interdependence of these source areas as related to 
floods is significant. Tho lower Pajaro Channel has sufficient 
‘capacity to pass maximum flows from the Pacheco, Uvas-Carnadero and 
Corralitos drainages, provided the San Benito River is not at flood 
stagee Flood damages from the first throe streams mentioned above 
are largely confined to local areas and are of second and third im» 
portancoe Floods in the Watsonville-Pajaro district will occur when 
the San Bonito tributary is at flood stages; howover, whon flood flows 
from all source areas are concentrated in tho lowor Pajaro, capital 
floods resulte 


(b) Acrial Survoys 


Sixty porcent or Approximately 500 squaro miles of tho wator- 
shed has been flown to a usablo Specification and an additional 10 
per cont or about 130 square miles may become availablo if present 
Agricultural Adjustmont Administration requcsts are met by tho con-= 
tractor of a going survoye (Scc Map 2). 


Thero romains a pressing nocd for additional acricl SUrVOyS, 
scale 1:1667 (standard specifications), for approximately 300 squaro 
miles, including principally the Pacheco cnd Corralitos drainagose 
If prosent Agricultural Adjustmont Administration requests do not 
materialize for tho Uvas-Carnadoro area, an additional arca of about 
130 squaro miles should bo flown. 


For cach serios of survoys the following maps and prints are 
desired: 


le One acrial mosaic, scale approximately 1/2 inch to the 
miloe This mosaic will: provide a largo scale photograph 
of the watershed, necessary to corrolato the reletion= 
ship of the various arcas under consideration ond studye 


2e One index map of the contact prints. Requirod for rcady 
‘oricntation of the individual prints and rapid procuro- 
mont from tho filese . 
; 

Se Two scts of contact prints, onc to be used in tho ficold 
by the survey crows ond the other in the office for 
stereoscopic study of problem arcas,.covor, topography 
and strecm. channels. 


The ecrial photographs will appreciably roduce the amount of 
ficld work necessary end will ocffect a direct saving in time and 
~monoye 


* 


et ho 


(c) Types and sequence of work 


TT SS TS a 


Sequence Refer to 
Section (d) . Types of Work 
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i. (b) Accurate determination and classifi+ 
cation of damages by floods, flood 
induced erosion and sedimentation. 


(zg) . Sedimentation study ond analysis. 
(b), (a), (2) Meteorological and hydrol Cee 
studies and analysise 
2 (i) Cooperation with other agenciese 
(c),(f),(¢) (Determination of deficiencies in all 
(basic data and initiation of action 
ria lad ao lg, (to meet deficienciess 
3 Formulation ond evaluation of remedial 
programe 


(ad) Provisions to be made for meeting deficiencies in basic datae 
*a-e Physical classification of watershed 


There are sufficient data (listed below) on which to base ths 
location of sample arease Type locations of soil, geologic formations, 
erosion and cover conditions, will‘be selected in each flood source 
area, as required. Further study of these site conditions will include 
investigation of infiltration capacity and erosion loss to determine 
their relation to dowmstream flood damagese 


oie? “Decal 1og “abneeewation survey (soil, land use and 

7 cover, slope and crosion} maps (1 inch = 500 fect) 
of Soil Conservation Service Corralitos projoct, 
30,000 acres; and of off project farms scattered 
throughout, the area BEES: about ey 000 ‘Ocrese 


2e Western Range Survey of San Bonito dot eys “Taeie 
combined dotailed rocénnaissanco conservation and 
range surveye 


Se Reconnaissance consorvation survoy of Pajaro wator= 
shede Entiro watershed surveyod by proliminary 
examination ficld crow with particular emphasis 
placed on critical silt sourco areas and broad soil 
groupings related to goologic conditions. 


* All sub-lotters refor to section on Basic Invostigations, Momo.se 44. 
ad 


 &e UeS.D.A. soil survey bulletins showing soil 
typos of valley agricultural lands: ; 
1. Soil survey of Hollister orca, LYc7 
(published). 
ée Soil survoy of Santa Cruz orca (to bo 
publishod). , 
Se Geologic map of California, State Bureau of 
Mines, rocont map (1938) shows principal goo= 
logic formations with roforence to various 
detailed Federal, State, University surveys 
and othor unpublished data within tho Pajaro 
watershed. 


6- Cover type maps by Forest Survey Division, 

—  . Galifornia Forest & Range Expcrimont Station, 
on a scalo of 1:62,500. Shows covor types by 
individual spocics. 


be Flood and Silt Damages 


Domage data in preliminary examination are incomplete and 
require verifications A comploto damage survey of all flood and silt 
damage areas and classification of damages by types and aroas is re- 
quired to provide direction and guidance for physical sciontists and 
for cvaluation of remedial proposals and bonofits. 


C5o Precipitation 


Records are availablo for 21 precipitation ststions within 
and adjacont to tho watershed, a listing of which appears in Appendix 
-& and thoir locations on Map 3. Records are lacking for the drainage 
of Tros Pinos and Pacheco Creokse It is of first importance to know 
the extont and intensity of precipitation since these areas form 
' nearly 50 percent of the watershod.and contain an important portion 
_of the flood and crosion source arease Tho survey will install and 
- begin operation of pormancnt intensity rain gages on the hoadwaters 
of cach creck (Map 3). Such operations must begin by Octobor, 1939. 
The -U. S. Weather Burceu willbe requested to continuo operation of 
both stations on © permanent basis. Tho Corps of Engincers also an= 
ticipate installation of additional rain gagos in the area, but at 
the presont time types of gages and locations havo not boon dotorminode 
Consideration has been given to thoir proposed installations ond gages 
- requested are nocded for Department. of Agriculture studies in addition 
to gages contomplated by them. , ee 


These records, both oxisting and to be. collectod, will be 
compiled, tabulated ond analyzed. A roviow and analysis of similar 
studies by the State Division of Wator Resources now in progress will 
determine which neighboring areas may bo used for comparisone 


Lidn 


Theso studics will determine the extent and relation of 
precipitation to both eapital and damaging floods. Particular 
attention will be given to the rainfall patterns of the San Bonito 
watershed, sinco this is the. only . arca that is capable, singly, of 
causing iia. ao vie SIRES 


d. Storm Types, 


/ 
There is very little iitoeetees available on storm typcse 


Limited information is available from two sources = tho U. S. 
Weathor Buroau and studies. in.adjacent,arcas by tho State Division 
of Water Resourcese The data oveilableo will be analyzed ‘and corro= 
lated with meteorological..and hydrological data colloctcd under (c) 
ond (c), to indicato storm characteristics, patterns, ond their ro- 
lation to damaging floods. 


Oe Strean Flow ox and | Silt Sampling sence 


All available Perit records from tho 12 known stations 
(Map 3) that have boen operated are summarized in Appondix Be Only 
once, Uvas Creek near Morgan Hill, is in operation at the prosont 
timoe In order to obtain information on tho relative importance 
of the various flood source and critical BEARS» six _baging stations 
are recomended for installation, as follows 


1. *Pachecho Creck noar mouth (also coon th by Arny) 
2e Pajaro River noar nouth i. 
Se *Tres Pinos Creok near mouth 
4. San Benito River noar mouth. - ‘. 
5 San Bonito River bolow Willow Cr. " aes 
The Corps of Enginocrs also plan installation of some of the 
gages proposed by the Department of Agriculture as noted abovee 
Other installations listed above are roquired for detormination of 
runoff relationship of various critical arcas in sub-units within 
the watershede: Decision as to which agency will request installo- 
tion of eo gam jointly considered hes not as yet been mado. 


There has becn no systomatic silt sampling to dato, although 

samplos occasionally takon by local residents indicate a significant 
silt problome The sampling stations recommended will provide sus- 
ponded load data necossary to supplement. tho conclusions of tho » 
sedimentation surveys in:order to approximate the total quantity or. 
crosion debris contributed from various critical arcase . Those. staq . 
tions will bo installed and initially operated by tho surveye Tho 
arrengonents for maintenance of these stations under permanent basis 
_ should bo made with tho U. S..Goological Survey. It is recognizod that 
conclusive information cannot be obtained from one: year's rocords; 
however, such records will indicate the relativo order of nagnitude 
of strcoamflow and suspondod load from the various flood sourco and 
er 

* Silt. sanpling will bo “hor undortaken at thease Veeatlme and iain 

silt sompling station will be installod on: Pajaro River noar Watsonvillo, 


Be. 


er infiltration Studies 


There are no infiltration data availablee Detailed infor- 
mation on infiltration capacities is needed to more definitely 
establish rainfoll-runoff relationships. 


Existing information on broad soil groups end cover types 
indicate that there are Significant differences in infiltration 
ratese This information will form the basis for locating repre- 
sentative sample areas (typical sites) within the broad groups by 
an infiltration specialist. These typical sites will be further 
investigated by an infiltroneter survey to be conducted by a nobile 
Crewe 


§+ Sedinentation Studies 


There is a lack of specific information relative to amounts 
and rates of sedimentation and the consequencesinvolved. Infor- 
mation is necessary to provide a basis for estimating the extent 
end nature of valley sedinontation, channol filling with consequent 
capacity loss, crosion losses from watershed lands, and siltation 


rates for any proposed resorvoirs.: 
_ The approach to this problem will be: 


le Study of siltation ratos in existing reservoirs 
within tho wotershod or in comparable areas to 
_ establish a ratio of sedinont production per unit 
arca of watershed. 


(@e Study of velloy and channol aggradation by estab- 
lishing old buricd surface horizons, and measuring 
the overlying modern deposits. 


The sedinentation specialist will make a complete review of 
all data .on cxisting reservoirs, maps ond records of old railroad, 
highway, irrigation or other surveys, and other secondary sourcose 
These data will be cnalyzoed and a definite plan of attack dovelopod 
by the. sedimontation specialist, who will call on a mobilc crow as 
needed for ficld invostigationse 


he Runoff ond Soil Loss Data 


Studios will bo made of all existing surface runoff-and crosion 
data, including those undertaken by the Soil Conservation Service in 
thoir Corralitos demonstration projects. Theso include small wator- 
shed and surface runoff and cresion plot dates These data, tozether 
with those collected and compiled under sections (a), (b), (c), Ci, 
and (2), will be analyzed ond correlated to localize major contributing 
aroas of runoff and soil crosion in relation to flood damages and 
capital floods. Additional surface runoff and crosion plot studios 


=G ee 


(rain maker type) on selected sites within the localized areas will 
be initiated to furnish qualitative information on the relation of 
cover density, duration and intensity of rainfall to surface runoff 


and erosione 


i. Effects of Existing Prosrams on Runoff and Brosion 
Analysis of the effects of existing soil conserving programs 
on runoff, waterflow retardation and soil erosion are necessary to 
evaluate the benefits to be derived from a romedial program. Sources 
for this information are the Soil Conservation Service project at 
Corralitos and various off project programs in effect on 16,000 acres 
scattered throughout the arca and all othor soil conserving programs in 
other comparablo arease 


je 1. Economic Studies on Comparable Areas 


Collection and review of such studics will be made to avoid 
duplication of worke Data so obtained will probably be most exten- 
sively used in cvaluation of remedial measures, although it will be 
made immediately available to the physical scientists for such value 
as it may have in providing direction to their worke 


Important among the goneralized oconomic studies by the 
California Agricultural Exporimont Station which will provide data 
of this nature applicable to these arcas are: Types of farms in 
California; indox ratings of cconomic potentialitics of California 
soils; entorpriso cfficioncy studios and cconomic revicws on lettuce, 
apricot, prune, pear, sugar boot, milk and bocf productione 


2. Social and cconomic characteristics of the Watersheds 


These will be developed on a flood and silt damage and flood 
ond silt source arca basise Historical background ond population 
will be interrelated with lend economy and uso and water economy to 
ostablish rolotionships betwoen continucd benofits from a flood con= 
trol program ond the maintenanco or improvoment of social and economic 
valucs within tho watershed. 


&e Historical dovolopmont. Information is available 
from sccondary sourccse 


be Population. Data arc available from secondary 
sources for the proparation of maps showing distribution of 
population within flood ond silt damago and source arcase 


} ce Lend ownership. Many data are available from 
maps of the BAB and Forost Sorvice. Whore more complote 
date. arc required, dctailod investigation of spocific arcns 
will bo madoe ae 


de Land Utilization. This will bo broken down by 
flood and silt damago and source areas under’ tho follove 
ing classifications: 


(1) Arable farming, Data -on thoso farms can 
largely be socurcd fron secondary sourcos and by 
interpretation of SCs Project aroa data. This 
phase of the work will include types of farming, 
extent end practices of irrigation, cultural ond 
cropping systems and rclationship betwoen land uso 
and physical foatures. Limited scloctive sampling 
for study of farm organization on specific typos of 
farms may be required to Supploment secondary data. 


(2) Livestock ranching. A comprohonsive study 
of size, organization and interdepondonce of rango 
with cultivated arable arcas will bo mado. Be Sai clos ate 
is a need to supplomont the substantial sccondary 
data on this type of farm, a limitod numbor of rench 
organization studies will be made in the flood sourco 
arcase Regional facilitios aro adequate for officiont 
direction of any surveys requircde 


(3) Othcr land uses. Sufficiont data on woodland, 
wild life, and recreational valucs can be obtainod from 
the Forest Service and tho Biological Survey upon which 
to establish the importance and rolationship which the 
economy of these areas bears to tho watershed as a whole. 


Oe Wator cconomye Prosent and future sources, usc and 
duty of water can be obtained from study of past ond proposed 
developments of the Hollister Irrigation District, the Pacheco 
Pass Wator Conservation District, Santa Clare Conservation Dis- 
trict, Stato Division of Water Resources, Westorn Range Survey, 
end the State Extonsion Scrvico studies. Those sources should 
provide sufficient data to evaluate romedial proposals affoete 
ing the water economy of this region from an cconomic and social 
standpointe 


Se Institutional Considorations 


Consideration will be given:to o11 laws (especially tho State 
Zoning Enabling Act, tho Soil Conservation District Act and Flood 
Control Acts), regulations and policics which may influence any flood 
control measures proposed. There aro available regional facilitics 
which will provide legal assistance nocessary in this worke Rolation~ 
ships which tax dolinquency and land tenure may prosont will be con- 
Sidered during this part of tho survey, should such considerations 
appoar necessarye. (There is a closo rolationship betwocn this phase 
of the survey work and paragraph k). 


= Sen 


ke Cooperation with Othor Agoncios 

Establish irmodiate contact with all appropriate agencics 
and organizations within tho watorshed to dotormine their plans, to 
insure their cloar understanding of the objoctivos of the Department 
of Agriculture programs,-to.avoid a duplication of offort and to 
provide the best possible cooperative basis: for conducting the survoy 
and for ony subsequent programs which may .bo initiated. This phase 
of tho work will bo continuouse Principal agoncics within this aroa 
and a briof stetonont: of’ their activitios are given in Appendix Ce 


“(c) Survoy Party Orgonization and Porsonnel Assignment Tining 
* 1 cenennnenetemetesiantanesttimetnetenieienatianets i a 


The proposed survey party organization is indicated on Table le 
Timing of personnel assignmonts is shown on Tablo 2e The item of 
Personal Sorvicos under Rogional Supervision includes proportionate 
solaries of tho fiold working cormittec and other Regional porsonnel 
engaged in overall flood control roport preparation. The extont to 
which tochnical assistance may be desired from Washington is not known 
at this timce 


(f) Survey Party Hoe.dquartors Location 
Hollistcr has boon tonteativoly solected as 
a 


survoy party hoadquarters, primarily boceause of 
central location for travel. (Soo Map.1). 


the location for 
s 


ts boing the nost 


u 


(g) Completion datos and Costs 


The time required for corplction of the investigative phase 
is four months-from beginning of tho survoy. An additional four 
nonths will be required for roport preparation, including formulation 
and evaluation of the ronedial programe 


The following wmiforn por dion rates will apply when in travol 
status from official hoadquartcrs, excopt in Government or personally 
subsisted canps. No por. dion will be paid whon porsonnel aro stas= 
tioned at fiold hoadquartorse 


Per dion rato of $4,00 for poriod not to oxcced 30 days 


For ao poriod of assignnont in oxcess of 30 days, chango 
of station-will' be requestode 


Per dion rato of $2.00 will apply whon-enployoes aro in 
subsistod camps, the Government to provide transportation 
and-ell cquipmont roequircde.. “ : 

This uniform rato will apply to the ontire fiold working sroups both 


GO 
for basic invéstigetiohs and report proparation, schon. in travol statuse 


ati 


The following automative equipment. will be required at the 
field survey party headquarters and will be used by all bureaus. 
O-passenger, 4-door sedan (with trunk) 

.. Sepassenger, 2=door sedan (with trunks) - 
‘Station wagons (with rear door ) 
1/2=ton pick-ups . 4, 1 
3/4~ton truck with express on Screen-side body 


a OCT a 


One complete infiltrometer unit will be required. ‘The esti- 
mate for this is included in Table l. . 
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APPENDIX ¢ 


Cooperative Agencies within Pajaro River Watershed 


County Land-Use Planning Committeese 


| The Extension Service has Deaenteed those om eeae in San . 


Benity and Santa Cruz Counties. Only general recommondations 
for the agricultural development of those countics have beon 


advanced by the committoes, including oxtensive cover. cropping ‘and 


soil erosion provontione Intensive land-use planning survoys 
will soon bo undertakone ' 


Soil Consorvation Domonstration and Project Arcass 


Tho Corralitos Crock Project includes 40,000 acres of which 
30,000 acres aro in this watershed. This project and the 

Pinto Lake CCC Camp Area havo cooperative agreements for domon= 
strational work covering 195 farms (11,028 acres). In addition, 
soil consorvation is also practicod in a less intcnsive manner 
on tho balance of the projoct arca (approximately 19,000 acres) » 
There is also an “off arca" domonstration program carrie on. in 
cooperation with the Agriculturel Extonsion Service on 12 farms 
(approximately 15,865 ‘acres ) within this watershed but outside 
the project arcae 


Ue Se Enginoors : 


On August 14, 1939, tho U. S. Engincors initiated a detailed 
survoy of this watershed. Early authorization of a De Ae survey 
will pormit tho maximum cooporative work in scocuring deficicncics 
in basic data and in corrclating proposed measures for control 
of flood orosion, run-off, and siltation probloms in this arcade’ 


Pajaro Rivor Protective District. 
This district cmbraces an area. of 8,900 acres, 296 of which aro 


within the city limits of Wateonvillde Theo original district 
was formed in 1914¢ Tho district was reorganized in 1929 for 


the purpose of building structures to protect, the arca fron. Ploodse 


It has succocded in constructing tomporary loveeos which :havo aided 
in controlling minor floods in parts of tho area, particularly 
in the City of Watsonvillce 


§ 


Se Farm Socurity Administration. 
Thero aro only. approximately 40 F.S.s.. clionts in this watershed, 
principally in the Watsonvillo, Hollister and Gilroy districts. 
FeSeie docs’ not consider this arca as a good financial risk, 
Since thair applicants have yory small farm units, nost of thoir 
lands lack irrigation water, ond thoir farm resources aro stiolle 
Only one out of four of thoir applicants in this arca qualify for 
Fe Soh loans, compared to a 1:2 ratio for the- States. 


be Bolaieusy Irrigation District. 


~The District was organized in 1923, includes 24,453 acros within 
this watorshod, of which 21,000 acres are irrigated. - There are 
1553 individuel holdings in the District, of which 610 are 
farms and 945 towm lots. Individual wells provide the major 
source of water, but tho District loasos and operates a 3500 
acre=foot reservoir on Sen Bonito Creck (ovmed by tho San Benito 
Land and Water Company) which servos approximetoly 1500 acres 
near Hollister, by gravity distribution. The District has 
diverted a part of tho flow of Tres Pinos Crock onto spreading 
grounds for undorground replonishment and stabilization of the 
wator tables 


7e Pachoco Pass Wator District. 


This district was formed in 1930, and covers 5600 acros cmbrace 
ing 65 farmse In 1937 a 40-acreefoot reservoir was constructed 
on Las Viboras Creek nS a’ cost of $14,000 from which, in 1938, 

it is estimated thet 2,700 acre-fcot of watcr was distributed 
into spreading grounds. In March 1939 2 6000 acre-foot reservoir 
was completed on the North Fork of Pacheco Crock at a cost of 
%300,000e This reservoir storage is for spreading over percola- 
tion beds to roplenish underground water supplics in the Districte 
Plans have been made for onlarging this reservoir and sccuring 

| additional water for storage fron the South Fork of Pacheco Creek 
| by means of a diversion conels 


8e Agricultural Adjustment Adninistratione 
This organization rates this arca as very cooporativee On the 
basis of paymonts during 1938 this watershed arca shows 95 pore 
cent cooperation on wheat, 75 porcont on orchard and 50 percont 
on gonoral cropse Also, while only 15% of the livestock ranches 
qualified for bonefit paymonts, the acreago involved comprised 
40 porcont of the renge land in tho watershode 


This agency has no restrictions on loans within this watershed, 
and considers the area a good financial risk, There have been 
very few loan applications from land owners in this watershed 
as compared to other similar areas within the Statee — 


10. State Division of Forestrye 
The Division, in cooperation with the counties, has an active 
operative fire control program in this watershed. ~Stockmen have 
been very aggressive in building firobreaks and in fire supprossione 
Negligible losses from fire in recont years reflect the cffoctive 
cooperation from the livestock ronehes in this arcade 


DETAILED SURVEY ORGANIZATION TABLE NO. 1 


PAJARD WATERSHED FIELD HEADQUARTHRS = HOLLISTER 
Total Required (Other than Aerial Surveys) - 362,000 Required for Basic Investigations = $35,093.22 Required for Report Preparation = 326,906.78 
: : : REPORT PREPARATION (FORMULATION AND EVALUATION OF REMEDIAL PROGRAMS : 
t BASIC INVESTIGATIONS : SCS (Chairmanship Responsibility) : BASE : FS res TOTAL 
ASSIGNMENT poe ee Eee i : Ae: 
TPOS.? : : Months: a ‘Poss: :Monthss: 2POSet :Months: tPoset sMonths: Ste Anount 
:No. : Position, Grade and Rate : Req'd : Amount t :No. : Position, Grade and Rate :Req'd : Amount :No. + Position, Grade and Rate :Req'd : Amount :No. +: Position, Grade and Rate :Req'd s Amount : 


CENTRAL SERVICE FACILITIES 


216.66 
191.44 


Asst. Hydraulic Engr., P=2 
Photozrammetrist, SP-7 


Prin.Stat,. Draftsman, SP- 7 LOM. ei 
Engr. Draftsman(Civil)SP-5 300.0 
Clerk~-Typist, CAF-3 270605 
Jr.Stenographer, CAF=2 2h0.0c 


Regional Supervision 
2 
Ze 
5h 
38 
Total Personal Services 
Travel and Per Diem 
Other (Rent, Suppliocs,etc. ) 
Equipment Purchases 
Total Other than Personal Serv 
TOTAL 


l / 
2350.90 34650490 
T00.00 1,100.00 
250.90 600.90 
ae 100.90 
750.00 1,800.00 
2/3109.90 5,450.90 
FI=SLD ORGANIZATION 
Project Leader and 
Technical and 
Administrative Units 
Ses Soil Scientist, P- ib Soil Sciontist, P-) h 
scs Assoc. Conservationist, P-3 4 Assoc. Tonservationist, P-3 h 
FS Assoc.Tonservationist, P-3 by Assoc.Conservationist,P-3| 1066.66 
BAE Assoc.Economist,P-3 Ly Assoc./conomist, P=3 | 
scs Asst. Geologist, P-2 6 | 
scs Asst.Soil Surveyor, P-2 4 Asst.Soil Surveyor,P-2 h | 
Scs Asst.Range Exuminer,P=-2 hk Asst.Ranze Examiner, P-2 4 | | 
Asst.Agri, Engr., P-2 4 
Asst. Agronomist, P-2 h 
FS Asst.sHydraulic Engr.,P-2 Lh Asst.Hydraulic Engr.,P-2 | | 2 133.33 
BAE | Asst. Economist, P-2 4 Asst. Economist, P-2 | 
BAE Asst. Sconomist, P=-2 5 
: * FS Asst. Soils Techn. ,P=2 h 
—— ; at SU a emia mera * — A a — 
FS Jr. Forester, P=1 h Jr. Forester, P-1 kh 666.66 Sp 
FS Jr. Soils Techn., P-1l re 
‘ * FS Jr. Ecologist, P-l h 
scs Jr,Soils Surveyor, P-1 hy 
BAE (2)Jr. Economist, P-1 10 
BAE Jr. Economist, P=i i Jr. Economist, P=1 ) 
FS Engr. Aide, SP=5 4 Engr. Aide, SP=5 | 600.00 
77 FS (3) Engr. Aide, SP-5 12 
FS (2) Field Asst, SP-ly 8 | 
BAE Jr,Cierk Typist,CAF-2 h Jr.clerk Typist, CAF=2 | 
Total Personal Services 98 eh | ae 2766.65 31,956.53 
Travel and Per Diem 2500.00 5,800.00 
Other(Rent,Supplies,etc. ) - - 
Equizment Purchases S = 
Total Other thm Pers.Serv. 2500.00 5,800.90 
TOTAL 5266.65 375756053 


Aoninistration Facilities 
at Field Project Headquarters 
(scs) 


Principal Clerk,°AF-6 
Sr. Engr. Draftsman ,SP-6 
Stat.Draftsman, SP-5 
Clerk-Stenographer, CAF=4. 
Clerk, CAF=!, 

Auto Medhanic 
Sr.Stenographer, CAF=3 
(2) Jr.Stenog.,CAF-2 


Principal Clerk,CAF=6 
Sr.2ngr.Draftsman,SP-6 
Stat.Draftsman, SP-5 
Clerk-Stenographer,CAF- 
Clerk, CAF- 

Auto Mechanic 
Sr.Stenographer,CAF=3 

(2) Jr. Stenographers, CAF-2 


oFfrrrrrFr 
oOFfrPrrrrf 


WN 
On 
Se 
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Total Personal Services 
‘Travel and Per Diem 
_ Other( Rent, Supplies,etc. ) 
quipment Purchases : 
al Other than Pers.Serv. 


| 
10,536.44 
500.00 
2,000.00 
5,000.00 
7,500.00 
18,086.44 


31,66.65 46,193017 


2700.00 | 71400290 
300.00 2,600.00 
55 100,00 


eel 
61,293017 — 


Supe rvision 


16 r Includes $1440 for basic invest £ 
Central Service: 


Includes oye for en 
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UNITED STATES DEPARTMENT OF AGRICULTURE 
FLOOD CONTROL COORDINATING COMMITTEE sf 


Washington me 
October 12, 1939. =2 ©" of: 
MEMORANDUM NO. 55 ae 
; \ ae 
MEMORANDUM FOR FIELD FLOOD CONTROL COORDINATING COMMITTERS: 5 
me (through BeA.h., F.S:, and 6.0.8, Se as 5 


Subject: Preliminary Examination Program, Fe. Ye 1940. 


1. Reference is made to paragraph 5 of Memorandum No. 46 of 
August 14, 1939, subject: "Watersheds Approved for Preparation of Survey 
Work Outlines." It will be noted that the preparation of survey work 
outlines is for the present to take precedence over preliminary examination 
activities and that no additional preliminary examinations should be under-= 
taken until the new survey work outlines as authorized have been prepared. 


2e It is desirable to depart from a rigid application of the pro-= 
hibition on the undertaking of preliminary examinations to the extent this 
is possible without interference with the preparation of survey work out- 
linese As stated in paragraph 3 of Memorandum iio. 46 it is desired to have 
a number of survey work outlines available in order that a greater number 
of final surveys, especially those of high priority, may be undertaken. 


Se With this end in view, there is attached a list of watersheds for 
preliminary examination which the appropriate committee is authorized to 
initiate as circumstances dictate. Allotments have now been made available 
to permit this. work although it will be understood that provision for fi- 
nancing such survey work outlines as are authorized must be made first by 
the field committees since these allotments provide both for preliminary 
examinations and the preparation of survey work outlines. While this list 
has been correlated with the Army program no attempt has been made to——— be 
designate the priorities within the various Engineer Districts or Committee 
areas; these should be determined by each Committee after consultation with 
the appropriate District Engineer and in consideration of the conclusions 
reached by the War Department where examinations have been completeds 


4, It will be noted that a few watersheds on the attached list have 
been included in the preliminary examination reports already completed. If 
s9, no further consideration necds to be given in your preliminary exam- 
ination program. While the watersheds listed represent the probable units 
for coverage by War Department reports, the Field Committecs are authorized 
t@ make such groupings for coverage in single reports as they deom advisable. 


5. The list of watersheds approved for preliminary examination will 
be expanded from time to time by recommendation of the field committees or 
otherwise, but examination of any watershed not on this list should be ap- 
proved in advance by the Flood Control Coordinating Committee. 


FLOOD CONTROL COORDINATING COMMITTEE 


By oh Ma 
Attachment Arthur C. Ringland/ Chairmane 
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Committee 


8 = SCS = Fort Worth 
" tt iii 


8A = SCS = Fort Worth 
1lA = FS = Columbus 
w" 


" t! 
" " 


a - scs - Lincoln 
12A = SCS = Lincoln 
! 


tt " 
'! " " 


15B = FS = Ste Paul 
! a] 


1 


144A - SCS = Milwaukee 
"! A] " 
tt ? n 


1 " si 


14B = SCS = Milwaukee 
" w 


16 = SCS = Albuquerque 
" '" " 

" " " 

" tt ! 

16A =- SCS - Albuquerque 
" Aa t 

'" ! '! 


17 = FS - Ogden 
" " oh 


ae mat 


Watershed 


Brazos River, Texas 
Buffalo Bayou 

Pecan Bayou 

Lavaca River, Texas 
San Antonio River 

San Jacinto River 
Santa Isabel Creek 
Cimarron River 
Jessamine Creek 
Rough River, Kye 
Cumberland River 
Little Missouri River 
Pembina River, NeDak. 
Clearwater R., Minn. 
Bois de Sioux River 
Roseau River, Mim. 
Wells Creek, Minn. 
Gilmore Creek 

Hay Creek, Minne 
Minnesota River 
Chippewa River, Minn. 
Nishnabotna’ River 
Perry Creek, Iowa 
Soldier River, Iowa 
Grand River, Moe 
Sangamon River, Ill. 
Cedar Creek, Iowa 

Des Moines River 

Fox River, Moe 

Galena River 
Henderson River, Ill. 
Rock River, Ill. 

Six Mile Creek, Ill. 
Wapsipinicon River 
Wyaconda River, Mo. 
Illinois River 

Rio Grande River 

La Plata River, Colo. 
Mancos River, Colo. 
Sante Cruz (Lower) 
Big Sandy River 
Colorado River, Arize 
Gila River, Arize 
Paonia River, Coloe 
Montezuma River 
Troublesome, Kremmling 
West Divide 
Yampa River, Colo. 


Corps of 
Engineer 


District 


Galveston 
tt 


Tulsa 
Cincinnati 
Louisville 
Nashville 
Omaha 

St. Paul 


Omaha 
tt 
tt 
Kansas City 


Chicago 
Rock Island 
+ 


Tulsa 
Galveston 
Los Angeles 


(Attachment to Memo. No. 55, October 1, 


1939) 


Watersheds Approved for Preliminary Examination Fe Ye 1940 


“(Correlated with War Department Program) 


Committee 


le oh 


" 


$B - SCS = Upper Darby 


- New Haven 


4 = SCS - Dayton 


Asheville 
- Asheville 


- New Orleans 
! 


New Orlcans 


! 


tt 


- New Orleans 
t 


" 


Saco River 
Housatonic 
Pawtuxet 

Thames River, Conn. 
Hudson River 
Hoosic River 
Mohawk River 
Lackawack River 
Kayaderosseras Creek 
Mettewee River 
New Creek 

Otter Creek 
Winooski River 
Delaware River 
Black River, Ne. Y. 
Susquehanna River 
Lackawanna River 
Cayuga Creek 
Cazenovia Creck 
Chittenango Creck 
Genesee River 
Keuka Lake 
Monongahela River 
Chagrin River 
Miami River, Ohio 
Mill Creek, Ohio 
Sandusky Rivor 
Scioto River 


‘Short Creek, Ohio 


Hocking River 
Lost River, Ind. 


Greenbrier River, W.Va. 


Rappahannock 

James River 
Meherrin River 
Roanoke River 
Smith River 
Tombigbee River 
Warrior River, Ala, 


Caddo Lake Dam & Jeffor- 
son-Shreveport Waterway 


Sulphur River, Ark. 
Cossatot River 
Leaf River, Miss, 
Big Black River 
Quiver River, Miss. 


Corps of 
Engineer 
District 


Boston 


Providence 
" 


" 


New York 


Philadelphia 


Buffalo 
Binghampton 
! 


Buffalo 


Pittsburgh 
Buffalo 
Cincinnati 

" 

! 

! 


Pittsburgh 
Huntington 
Louisville 
Huntington 
Washington 
Norfolk 

'" 


th 

"w 
Mobile 

in 
Vicksburg 


tt 


Denison 

Mobile 

Vicksburg 
W 


Committee 


17A = FS = Ogden 


1"! WY " 


17B = FS = Ogden 
" 1 


17¢ = FS = Ogden 
18 - FS = Berkeley 
ie on 


"! " 


" t " 


21 = SCS = Spokane 


tt tt '! 


oma wen 


Watershed 


Great Salt Lake, streams 


draining into, and 
Greet Basin 
Green River, Wyo. 


“Payette River, Idaho 


Salmon River 
Snake River, Wyo. 


Shake R., Idaho,Wash.,Ore. 


Malheur River 

Weiser River, Idaho 
Humboldt River, Nevada 
Alkali Canyon, Ore. 
American River, Calif. 
Cherokee Canal 

Clear Lake 

Cottonwood Creek 
FPahrens Creek 

Duck Creek 

Owens Creek 

Truckee River 


Klemath River, Ore. 


Napa River, Calif. 
San Lorenzo Creek 
San Lorenzo River 
Sonoma Creek 


Los Angeles & Ventura CoS. 
streams draining Santa 


Monica Mountsins 


' Mojave River 
San Diego, San Luis Rey, 


Tia Juana River 

San Jacinto River and 
Bautiste Creek 

Santa Ana River & 


Banning Canyon 


Chino Creek 

San Antonio Creek 
Santa Clara River 
Santa Margucrita River 
Whitewater River 

Birch Creek 

Grande Ronde Re, Crce 
Powder River, Oreée 
Touchet River, Washe 


Corps of 
Engineer 


District 


Los Angeles 


it 


Bonneville 
i 


Sacramento 
Bonneville 


Sacramento 
{t 


Bonneville 
t! 


si] 


Committce 


oe 


22 ~- FS @» Portland 
" ! 


" 


2oA = FS #» Missoula 
W 1? 


tt 


c5B = FS = Missoula 
1" tt ' 


ast Ans 


Watershed 


Cedar River, Wash. 


Columbia Re & Minor Trib. 


Duwamish River 

Green River,’ Wash. 
Nazelle River, Wash. 
Nisqually River’ 
Snohomish River, Wash. 
Stilaguamish River 
Whatcom Creek 
Wenatchce River 
Willapa River 


~ Crooked River 


Palouse River 

Alsoa River, Ore. 
Columbia River, Washe 
Coos River, Ore. 
Coquille River 
Cowlitz River, Washe 
Kilchis River, Ore. 
Miami River, Ore. 
Nehalem River 
Nestucca River 

Rogue River’ 

Smith River, Ore. 
Tillamook River 
Trask River 

Umpqua River’ 


Wilson River, Ores 


Yaquina River 
Flathead River 

Clark Fork, Washe 
Kootenai .River, Idaho 
Ste Regis River, Monte 
Milk River, Mont. 
Upper Missouri River, 

(POs Peck) 


Corps of 
Engineer 


District 


Seattle 
Ww 


Bonneville 
ial 


Portland 
tt 


Seattle 
tt 


" 
t 


Fort Peck 
sf 


Se oe 
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liemorandum Nos 56- 
aS SSE er ees Sate 


Memorandum For Field Flood Con trol OTE SEBS S 
{ Through 5 Aebes FeSes and | ao 


Jose) 


Subject: Transmittal of Potomac Watershed Survey Work Outline. 
and Review Statement. 


fiemorandum Nos 54, October 9, 1939, transmitted the Pajaro Survey | 
Work Outline and Review Statement. The Committee is herewith distribu- 
ting copies of the Potomac River Watershed Survey Work Outline and 
Review Statement as further aid in improving the character of Work Out-e 
lines now boing prepared, . 


The Pajaro Outline cmbraced survey problems and procedures 
representative of westorm conditions whereas the Potomac Outline reveals 
problems and procedures representative of castern conditions. Careful 
study of this material should clarify some of tho points about which 
there apparently has been some confusione 


Particular attention is called to the section of the Committects 
review statement dcaling with survey objectives which will apply in 
general to all survoySe 


FLOOD CONTROL COORDINATING COMM 
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Arthur Ce. Ringlands, @hairman 
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UNITED STATES DEPARTMENT oF AGRICULTURE 


FLOOD CONTROL COORDINATING COMMITTEE 
Washington 


Cf 
ns 


October 25, 1932 


MEMORANDUM NO. 57 


MEMORANDUM FOR FIELD FLOOD CONTROL COORDINATING. COMMITTEES: 
(Through B.A.E., PeSay BOA 550.8.) a 


Subject: Weather Bureau Personnel. 


The Weather Bureau in carrying forward its cooperative work in 
aid of flood control pursuant to the understanding reached with this 
Committee has made inquiry concerning the availability of qualified 
technical personnel to assist in the development of their program. A more 
complete explanation of the scope of the cooperative arrangement between 
the Weather Bureau and this Committee will be set forth in a memorandum 
shortly to be issued to the field. 


The following is quoted from a letter dated October 9, 1939 from 


Mr. Merrill Bernard, Chief of the River and Flood Division, on the need 
for personnel: 


"There is need for approximately twenty sub-professional 
people which would ordinarily be classified as engineering-aide, 
sub-professional 5, $1809. There is also need for a number of 
Junior and Assistant Hydrologic Engineers to be used in the 
regional centers at Fort Worth, Kansas City, Iowa City, albany, 
Cincinnati and Montgomery. 


"This suggestion is made only with the thought that 
certain particularly qualified people might render more direct 
service if engaged in the cooperative program." — 


It is suggested that those interested in tho possibility of an 
assignment to the Weather Bureau should communicate with Mr. Bernard 
through appropriate bureau channels for further details. 


“mapas 


FLOOD CONTROL COORDINATING COMMITT 


igh . ee oe } a 


Arthur C. Ringland, Chairman. 
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UNITED STATES DEPARTMENT OF AGRICULTURE 2 
FLOOD CONTROL COORDINATING COMMITTEE x ee 
Washington zs . 


October 31, 1939 
MEMORANDUM NO. 58 . 


MEMORANDUM FOR FIELD FLOOD CONTROL COORDINATING COMMITTEES: 


ee ee 


Subject: Water Rights Problems. 

Following a meeting of the Washington Coordinating Committee with 
the Field in Salt Lake City on May 9, the attached copy of a statement 
dealing with water rights problems was presented by Marion Clawson of the 
Bureau of Agricultural Economics staff. 

It is believed this is an able presentation of the problem and it 
is transmitted for your information and such assistance as it may offer in 


the consideration of like problems which may be encountered elsewhere. 


% 


Ne 
FLOOD CONTROL COORDINATING Cay 
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By "A Cx. 
Arthur C. Ringland, Chairman. 
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(Attachment to Memo. No. 58) 


WATER RIGHTS PROBLEMS IN RELATION TO FLOOD CONTROL SURVEYS 


AND aCTION PROGEAMS. 


A memorandum prepared by Marion Clawson with the assistance of other 
Bureau of Agricultural Economics personnel, in response to the 
committee report submitted at Salt Lake City, May 9, 1939. 


In order to appreciate the importance of existing water rights in any 
flood control program, it is necessary to review briefly the types of rights 
which may exist on western streams. .The most common rights are those for agri- 
cultural use, particularly for irrigation. These rights may be to absolute 
Quantities of water as long as the natural flow of-the stream excouds those 
amounts or they may be to proportionate parts of the natural flow, with or with- 
Out special provision as to rights undsr varying eonditions of the total amount 
of natural flow. In addition to rights to the normal-or "firm" flow of the stream 
Other agricultural rights aro to peak flows for storage or othor purposes. Still 
other agricultural rights are to underground waters, the supply of which is 
probably related to the volume and seasonal distribution: of stream flows’ or run- 
off from watersheds. The status of the underground water rights is generally 
not so clearly established as that of stream flow rights and it is much more 
difficult to prove or disprove connection between watershed conditions and under~ 
ground supplies. . ek | oe 


In addition to agricultural rights, rights frequently exist for water 
power development. Mining interests may have rights to the use of certain « 
Quantities of water. Timber operators may have rights to use stream flaw for 
Various purposes. Urban use of water is important in many areas and municipali- 
ties may have water rights. These various rights are gonerally as to quantity of 
water but also may involve certain rights as to quality of water as well. Quality 
would involve such items as freedom from silt or other foreign matter. - The rights 
Might also include freedom from obstructions, particularly in the case of ‘timber 
Operators! use of streams. These various rights are not mutually exclusive and 
the same volume of water may be used for’several purposes. This is particularly 
the case for water used in power development and for irrigation use. : 


It is apparent that all rights to water: have a high degree of seasonality 
of use. That is, the same volume of water may be much more valuable at one 
season of the year than at another. Holders of water rights are interested not 
only in total volume of flow but in ‘its distribution throughout tae season.» The 
appropriations or grants of water rights on a great many wostern streans have - 
been so large as to cover every conceivable flow of that stream both as to total 
volume and as to seasonal distribution. This means tnat there are a large . 
number of unsatisfied demands on the stream under normal or less than normal 


run-off conditions. Although flood flows may damage some people, yet there are 
others who are interested in securing the maximum total run-off from a watershed 
regardless of its seasonal distribution. This is particularly .the case when 
storage capacity greatly exceeds normal run-off available for storage. Under su 
circumstances, holders of these water rights are unwilling to favor any diminuti 
of total run-off. : 

The laws relating to water rights in the various western statés are gener= 
ally very complex in character and vary greatly between different states. TU*Ee 
very difficult to secure any changes in water rights laws and any flood control 
program that might be undertaken will probably have to accommodate itself to the 
existing laws on water rights. é me 


Water rights should be investigated in connection with all preliminary 
flood control examinations. Information should be obtained unon the present 
decreed rights and also upon the extent to which these various rights are satis- 
fied under conditions of normal run-off. It should be relatively casy to find 
‘Out whether litigation is now pending on water rights and what the history of 
litigation may have been on this watershed. If there has ever been a general 
adjudication of water rights on the stream, the terms of such an adjudication 
should be described very briefly. Some general statements and judgements as to 
the probable effect of various flood control measures on existing water rights 
snould be made... In addition, will the most likely flood control measures 
encounter opposition from the holders of existing water rights? Information on 
these points would give the coordinating Committee an idea regarding the. desira- 
bility of a detailed survey on this watershed. : Om 


In the watershed surveys under the flood control program, it would be very 
desirable to secure considerably more information regarding the character of water 
rights than would ordinarily be secured in a preliminary examination. The prelim- 
inary examination snould note ina general way the character of water rights and 
particularly whether existing rights “ould be a serious factor in’ any flood con- 
trol program. If existing rights are likely to be affected by a flood control 
program, the survey should indicate in considerable detail the character. of right: 
including all court decisions which probably have a bearing upon this particular 
stream. This analysis of water rights should be very closely linked with an 
analysis of the hydrology or water cycle of’ the stream. Under various precipi- 
tation conditions, how far are the various water rights satisfied under present 
conditions? The paysical, economic, and legal aspects of water rights and water 
use should be very carefully investigated. . 


When a tentative control prosran for floods is set up, an analysis should 
be made to show the effect of this control program upon present rights and present 
use of water. It will be necessary to determine as accurately as possible the 


Pa 


effect of various control measures upon the total run-off and upon its seasonal 
distribution. Considvration should be given to the effect upon run-off and 
seasonal distribution under varying conditions of precipitation. It is possible 
that the effect of flood control measures upon run-off will vary between wet and 
dry years. Having determined the probable future hydrology of the stream, it will 
be possible to measure the effect of flood control measures upon different groups 
of water uscrs. This is probably the most important step in this whole field. i 


In general control of floods will probably injure but very few, if any, 
water users and will probably benefit a large number of users. We should frankly 
recognize injury to any class of water rights when our analysis would seem to 
indicate such injury. 


A rather aggressive program of education will probably be necessary in each 
watershed in order to inform all groups of water users regarding the effect of 
various flood control programs. Wherever it can be demonstrated that flood con- 
trol measures will probably benefit all sroups of water users, an educational 
program should remove any opposition that may exist to specific flood control 
measures. In the absence of such educational activity, there may readily be con- 
siderable opposition to the flood control program. Since it is very difficult, 
if not impossible, to secure changes in the legal status of water rights, the most 
feasible procedure will almost certainly be through convincing owmers of water 
rights that their ow interests will be best served by cooperation wita the flood 
control progran. 


As a final step in the consideration of water rights on a watershed survey, 
a statement should be made regarding the part that existing water rights can play 
in the promotion or retardation of the flood control program as a wnole. 


The matter of desirable personnel for consideration of the water right 
problems should also receive careful consideration. In the preliminary exami- 
nations, economists and enzincers with western experience and some contact with 
the water right problem should be competent to analyze the problem in sufficient 
detail. In the case of watershed surveys, personnel with special legal training 
will probably also be necessary. Existing water rights on each stream should 
be the subject of special inquiry by specially trained personnel, including 
hydrologists, engineers, economists, and legally trained men. Each watershed sur- 
vey will probably not require the full time of a legal expert throughout the course 
of the survey. It should be possible to work out an arrangement whereby a spe- 
Cialist in water rishts could be shifted from one survey to another as the needs 
of the work indicated and in order to keep him fully employed. 


In both the preliminary examination and watershed surveys, use should be 
made of the sreat body of experience accunulated by State Engineers and other 
state men concerned with the water rights problems in their respective states. 
This will avoid a larze amount of duplication of effort. 
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